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@ Resin composition, moulded article and lamp reflector. 

@ A resin composition comprising predetermined amounts of a specific polyamide resin (A), a modified 
polyphenylene ether resin (B), a fibrous inorganic filler (0) having an average fiber diameter of 10 p^m or 
less, a powdery inorganic filler (D) having an average particle diameter of 10 ^,m or less, an epoxy resin 
(E) and a copper compound (F-1) and/or a powdery phenolic resin (F-2) ; a molded article formed firom 
the resin composition ; and a lamp reflector formed from the molded article. The molded article formed 
from the above resin composition can give an automotive lamp reflector excellent in resistance to heat 
generated when a lamp is on. r^idity at high temperatures, clear reflection performance on a mold 
article surface, adhesion to deposited aluminum and adhesion to a primer coating composition. 
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Field of the Invention 

The present invendon relates to a resin composition and a molded article formed ^^^^"^^ };°'\^^ 
k^llyitrStoaresin composition whichgivesamoldedartide excellent Inhea^^ 
5 stifo\l"e2?ndadheslontoacoatlngcompositk)nandamoldedart^^^ 

reflector. 
Prior Art 

10 Thermosetting resins have replaced metals and are widely used as materials for an f ^jnothie headlan^ 
reflector Tince these resins serve to reduce the weight and permits to design more freely. H^*^^'-- 
Snt^ ^have Lects in that runners and sprues formed In the molding cannot be well recyded. that 
mred^des'quire a deburring step, and that the working environment is ^'e'-^-^*' ^^^^^^^ 
erated during the curing. It is therefore desired to develop a thermoplastic res.n wh«h can replace the ther- 

" ""^S iSe'been p«)posed lamp reflectors formed from the following thermoplastic resin compositions 
LTneTlaid-open Satent Publication No. 192.918/1990 disdoses a lamp "''«=»<>7'>f '"J^^ ^^^^^^^^ 
a Jin «5mposltlon containing 10 to 40 % by weight of a polyamide resin such as nylon-6. ny1on-6 6 or nylon 
I To an^oTeO % by weigM of a magnesium oxWe powder. The above Publi^tion descnbes that a re^n 
comp«ftion Obtained by incorporating a lar^e amount of a magnesium oxide powder into t Je a^oN^ nylon 
SSLdabilityandglvesalampreflectorexcellentin heat emission performance and elec^^^^ 

Zlt a molded artide from the above resin composition is poor in mechanical strength and ngid.ty. and 
is Insuffident in these properties under heat emission when a lamp IS on. 

CnesrJd-open Patent Publication No. 33,480/1992 disdoses a lamp reflector obtain^^ by molding 
a resZmposition containing a pdyphenylene sulfide resin as a -'^--^ ^^^^J^ ^ 
inoraanic filler a non-fibrous Inorganic filler and a hollow inorganic f dler in specific amounts. The above lamp 
ierexcellent in Seat resistance, lightness In weight and surface ^'"'"'^►'"^^•^^J^^dlna 
to the flc^Jphenylene sulfide resin, the above resin composition corrodes the screw and mdd of a molding 
marhine and the lamo reflector is poor In impact resistance. 

Sn Jle uldrpen Patent Publication No. 272.662/1 989 disdoses a resin composition containing a poly- 
amideTbLTned fSm x^ylenediamine as a diamine component, polyamide 66. a powdery thermosetting re^n 
aSaXsfTbt.This^incompositionissuite^^^ 

rhaveteS under heat and aging resistance under heat, such as an «"^™'.''"«!."9'"f 
and a connedor. However, a lamp refledor formed from this iBsin composition is insufficient in strength under 
haat elastic modulus and clear reflection performance. 

Vf l^at^4.877.849 disdoses a resin composition containing a polyamide ^esin from xylylened^^^^ 
anda^lyphenyle^e ether resin modified witha1.2-substituted Olefin such as maleicanhj^ 

fn this U S Patent that the above resin composition has excellent hygroscopicity. moldab.lity mechanical 
pCritsand?Zdresistance.However;a 
40 ness and adhesion to a coating composition. , 

The properties required of a raw material for a lamp reflector indude resistance against heat generated 
whe;aXirrriStyathlghtemperatures.dearrefledtonperformanceona^^ 
pliance with vapor deposition of aluminum and adhesion to a primer coating composition. 

the other hand a molding material containing, as a main component, a pdyamKie Jj^'"^^ f™'" 
m-xJylenediamlne as a diamine component gives a mdded artide excellent In mechanical strength rigidity 
^Jsurface appearance. However, it is not yet suff ident for produdng a lamp reflector ^ ^vmg i^^rty at h^h 
temperatures, heat resistance and dear reflection performance, and it gives no practically satisfactory lamp 

"^''Tfe a first object of the present invention to provide a resin composition for produdng a "^^^"^^ 
whi<i ?s excellent'in heat resistance, rigidity at high temperature, dear reflection Performance on a mo^ed 
mtlde surface, adhesion to a metal fBm and adhesion to a primer coating composition and whid, Is well- 

'^"raiVirobreS?S"e present inventiontoprovideal^ 

icalXertiesagairitheatgeneretedwhenalamp IS on.and has dear reflection performance.andamolded 

'"'TiraS object of the present invention to provide a lamp reflector for an automobile headjight which 
can maintain excellent physical properties against heat generated when a lamp Is on. has dear reflection per- 

formance and has practical usefulness and durability. 
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Other objects and advantages of the present irwention will be apparent from the following description. 
The present inventors have made diligent studies to achieve the above objects, and have found the fol- 
lowing. A molded artide obtained from a resin composition containing specific amounts of a polyamide resin 
from xyiylenediamine as a diamine ccMnponent. a modified polyphenylene ether resin prepared by reading an 

5 unsaturated aliphatic cartwxylic add or an acid anhydride thereof, a fibrous inorganic filler having a specific 
average fiber diameter, a powdery Inorganic filler having a specific partide diameter, an epoxy resin and a 
copper compound and/or a powdery phenolic resin is excellent in properties such as heat resistance, rigidity 
at high temperatures, dear reflection performance, adhesion to a metal film and adhesion to a primer coating 
composition, and the above molded artide Is very useful as a molded artide for an autonwbile lamp refledor. 

10 According to the present invention, therefore, the above objects and advantages of the pr^ent invenUon 
are achieved, first, by a resin composition comprising; 

(1) an MX nylon which Is formed from xyiylenediamine and a, o-linear aliphatic dibasic acid having 6 to 
1 2 carbon atoms and has a number average molecular weight of 14,000 to 25,000 (component A-1), 

(2) a modified pdyphenylene ether resin (component B), 

15 (3) a fibrous Inorganic filler having an average fiber diameter of 10 urn or less (component C), 

(4) a powdery inorganic filler having an average partide diameter of 10 ^m or less (component D). 

(5) an epoxy resin (component E). and 

(6) a copper compound (component F-1) and/or a powdery phenolic resin (component F-2), 

(i) the resin composition containing 50 to 95 % by weight of the MX nylon (component A-1) and 50 to 
20 5 % by weight of the polyphenylene ether resin (component B), and 

(ii) the resin composition containing, per 100 parts by weight of the total amount of the MX nylon (com- 
ponent A-1) and the polyphenylene ether resin (component B), 5 to 60 parts by weight of the fibrous 
inorganic filler (component C), 20 to 180 parts by weight of the powdery inorganic filler (component 
D), 0.5 to 6 parts by weight of the epoxy resin (component E), and 0.1 to 6 parts by weight of the copper 

25 compound (component F-1) and/or 0.5 to 20 parts by weight of the powdery phendic resin (component 

F-2). 

Further, the above objects and advantages of the present Invention are achieved by a lamp reflector ob- 
tained by mdding the above resin composition and coated with a metal. 

The resin composition, molded artide and lamp refledor of the present invention will be more specifically 
30 explained hereinafter. 

In the resin composition of the present invention, the MX nylon as component A-1 is a polyamide which 
is formed from xyiylenediamine and a. co-linear aliphatic dibasic add having 6 to 12 carbon atoms and has a 
number average mdecular weight of approximately 14 ,000 to 25,000. The MX nylon Is synthesized by the poly- 
condensation of either m-xy!ylenediamine alone or a mixture of at least 60 % of nrvxylylenediamine with 40 % 
35 or less of p-xylylenediamine (the total amount of the mixture being 100 %) and a, a>-linear aliphatic dibasic 
acid having 6 to 1 2 carbon atoms such as adipic add. sebacic add. suberic acid, undecanoic acid ordodecanolc 
acid. In view of the balance of the properties of a molded article, it is particularly preferred to use adipic acid 
or sebacic add. 

The number average mdecular weight (Mn) of the MX nylon is approximately 14,000 to 25.000, preferably 
40 approximately 15,000 to 24,000. 

m In the present invention, a pdyamide 66 (component A-2) as a polyamide component may be used in com- 
bination with the MX nylon (component A-1). The pdyamide 66 has an effect on the improvement of the mdd- 
ability, i.e., reduces the molding cycle. When the polyamide 66 is used, the MX nylon (component A-1 )/poly- 
amide 66 (component A-2) weight ratio is preferably 60 - 99 %/40 - 1 %. 
45 The resin composition of the present Invention contains a nrKxlif led polyphenylene ether resin as compo- 
nent B. The pdyphenylene ether resin before the modification is a resin whose main chain has recurring units 
of the formula (I), 
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55 




(I) 



wherein Ri is a lower allcyi group having 1 to 3 carbon atoms, and each of R2 and R3 is independently 
a hydrogen atom or a lower alkyi group having 1 to 3 carbon atoms. 

The above pdyphenylene ether resin may be any one of a honwpolymer. a copolymer and a graft polymer. 
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prepared by graft polymerizaBons of 8ty;«"« J component B by modifying It with a modifying 

maldehyde resin modrfled with an aromatic hydrocarbon. 

(c) a Ikiuid diene compound. 

(d) an epoxy compound. ethvlenically unsaturated double bond or a triple bond and (ii) 
tance and a defective appearance. carboxvllc acid Is used for the modification of the poly- 

pj,rrrairgr:tra.rr^^^^^^ 

dudJs benzoyl peroxide, dicumyl peroxide and cum^ M^^^^ 
« Themodifiedpolyphenyleneetherresmused^ P ^.^ 

uct prepared by reacting a ^'"P*^*"" ^^'^is^^^^^ b a hydrogenated block copolymer 

unsatureted aliphatic catboxi^lc acid or teacld^^^^^^^ 

having an A-B-A structure In wh>ch each of As ^"''^ J^f PjJ^"^^^^^^ ^^d double bonds of the polybutadiene 
from a conjugated diene hydrocarbon^compound^enere^^^ ^ ol , he terminal blocks A is a vinyl aromatic 
« are converted to saturated hydroca*on by ^f^^^/'f^Jjf'^^^^^^^ 

hydrocarbon block, preferably forn«d of a P^'y^'^^f ^TeX^^^^^ central block B Is 20.000 to 450.000. 
to 115.000. preferably 5.000 to 80,000. and the •"'Secular weigm or ^ 
prefer;bly 25,000 to100.000^Thej^^^^^ 

. rn""pre:=="^^^^^^^ 
- ^^^rpCrrhetsss^^^^^ 
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amide resin is 60 to 90 % by weight, the amount of the modified polyphenyiene ether resin is 40 to 10 % by 
weight When the amount of the modified polyphenyiene ether resin Is smailerthan the above lower limit there 
is no effect on improvement in heat resistance and hygroscopicity. When the amount of the modified polyphe- 
nyiene ether iBsin is greater than the above upper limit, undesirably, the flowabHity of a molten resin in molding 

' *"SeTbrous inorganic fBler used as component C In the present Invention has an average fiber diameter 
of 10 ^m or less, and examples thereof preferably include a glass fiber, potassium titanate whisker, aluminum 
borate whisker and titanium oxide whisker. ^ , ^, , 

When the average fiber diameter of the fibrous inorganic filler exceeds 1 0 jim, undesirably, the clear re- 
10 flection performance of a molded artide decreases. The amount of the fibrous inorganic f iUer (component C) 
per 100 parts by weight of the total amount of the MX nylon and the modified polyphenyiene ether resin is 5 
to 60 parts by weight, preferably 10 to 50 parts by weight. 

When the above amount is less than 5 parts by weight, the mechanical strength and the ngidity of a molded 
article are insufficient. When it exceeds 60 parts by weight, undesirably, the dear reflection performance of 
15 a molded article dedines. ., , 

The above-described examples of the fibrous inorganic filler will be detailed below. 
The glass fiber can be selected from chopped strands having an average fiber length of approximately 1 
to 10 mm and bundled with a binding agent, generally used for plastic reinforcement, and glass fiber milled 
fibers having an average fiber length of approximately 0.01 to 1 .5 mm and a small aspect ratio and not bundled. 
20 The average fiber diameter of the glass fiber is 10 jim or less, preferably 7 ^m or less, more preferably 2 ^m 
or Igss 

The potassium titanate whisker refers to a single crystal fiber of the formula KjO nTiOa or KjO-n- 
TiO,-1/2H20 (in which n is an integerof 2 to 8). The potassium titanate whisker preferably has an averagef iber 
diameter ofO.1 toSnin, an average fiber length of 1 to 100 nm and an average fiber length/average fiberdl- 

25 ameter ratio (aspect ratio) of at least 10. ^a, ^ rio n 

The aluminum borate whisker refers to a white needle-like crystal whisker of the formula SAIzOj-SBjO, or 
2AI,03-B203. The aluminum borate whisker preferably has an average fiber diameter of 3 ^m or less, an aver- 
age fiber length of 10 to 100 ^m and an average fiber length/average fiber diameter ratio (aspect ratio) of at 
least 10 

The titanium oxide whisker used In the present invention preferably has an average fiber diameter of 0.1 
to 0.5 ^m. an averagef iber length of 1 to 20 nm and an average fiber length/average f iberdiameter ratio (aspect 

ratio) of at least 10. „ ^ » 

The fibrous Inorganic filler (component C) used In the present Invention exhibits its effects even if it is not 
surface-treated. However, when it is surface-treated with a general coupling agent, a molded article shows 
further improvement in mechanical properties. The coupling agent is selected from silane coupling agents such 
as epoxysliane, aminosllane and acrylsllane and titanate coupling agents. Among these, epoxysilane and ami- 
nosilane coupling agenis exhibit a greater effect, and preferred is a fibrous inorganic filler whose surface is 
treated with 0.3 to 5 % by weight of epoxy silane or aminosllane. 

In the resin composition of the present Invention, the powdery Inorganicf Bier as component D has an aver- 
age partide diameter of 10 jim or less, and examples thereof preferably indude mica. talc, glass beads, wol- 
lastonite and calcium cartwnate. The amount of the powdery inorganic filler per 100 parts by weight of the 
total amount of the polyamide resin and the modified polyphenyiene ether resin is 20 to 180 parts by weight, 
preferably 30 to 150 parts by weight. . 

When the above amount is less than 20 parts by weight, the dear reflection performance and the ngidity 
of a molded artide are insufficient When it exceeds 180 parts by weight, there Is obtained no further effect 
on the reflection performance of a mdded artide. Further, undesirably, the flowability decreases and the spe- 

"^"'when mtea hav^g a specific particle diameter Is Incorporated as component D, the rigidity, distortion ao- 
curacy and dear reflection performance of a molded artide are greatly improved. The mica can be selected 

50 fhjm muscovite. phlogopite and biotite although not specially limited thereto. The average partide diameter of 
the mica Is 10 urn or less, properly preferably 6 pm or less. When the average partfcle diameter of the mica 
is greater than 10 jim, no molded artide having excellent surface smoothness can be obtained. The mica may 
be a bulk form prepared in the presence of a resin binder such as an acrylic resin or a urethane resin. Further, 
the mica may be surface-treated with a sOane coupling agent or a titanate coupling agent before use. 

55 The talc preferably has an average partide diameter of 1 0 nm or less. When the talc is used, a molded 
artide shows an Improvement in rigidity and a remarkable improvement in dear reflection performance. When 
the average partide diameter of the talc exceeds 10 jim, the dear reflection performance decreases. 

The wollastonite has an average partide diameter of 10 nm or less, preferably 5 (un or less. When the 
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wollastonite is incorporated, a molded article shows an improvenient particularly in rigidity and clear reflection 
performance. Whan the average particle diameter of the wollastonite exceeds 10 \im, the dear reflection per- 
fbrnnance greatly decreases. 

The calcium carbonate preferably has an average particle diameter of 10 ^ or l^s. When the calcium 
5 carbonate is Incorporated, the dear reflection performance of a molded artide is remarkably improved. When 
the average particle diameter of the calcium carbonate exceeds 10 ^m, the dear reflection perfornrtance de- 
creases. 

The powdery inorganic filler as component D exhibits its effects even if it is not surface-treated. However, 
when it Is surface-treated with a general coupling agent, a mdded artide shows further Improvement In mech- 
10 anical properties. The coupling agent is selected from sOane coupling agents such as epoxysilane, aminosilane 
and acrylsilane and titanate coupling agents. Among these, epoxysilane and aminosilane coupling agents ex- 
hibit a greater effect and preferred is a powdery inorganic filler whose surface Is treated with 0.3 to 5 % by 
weight of epoxy silane or aminosilane. 

The epoxy resin used as component E in the present invention is selected from a glyddyl ether type epoxy 
15 resin, a glycidyl ester type epoxy resin, a glycidylamine type epoxy resin, an alicydic epoxy resin and a het- 
erocydic epoxy resin. A mixture containing at least one of these epoxy resins may be also used. 

Examples of the glyddyl ether type epoxy resin indude an epoxy resin produced from epichlorohydrin and 
bisphenol A, an epoxy resin produced from epichlorohydrin and bisphenol F, a phenol novolak epoxy resin pro- 
duced by reacting a novolak resin with epichlorohydrin and a so-called brominated epoxy resin derived from 
20 epichlorohydrin and tetrabromobisphenol A. 

Examples of the glycidylamine type epoxy resin indude an epoxy resin produced from epichlorohydrin and 
any one of aniline, diaminodiphenylmethane, p-aminophenol, m-xylylenediamineand 1,3-bis(aminomethyl)cy- 
dohexane. 

Examples of the glyddyl ester type epoxy resin Indude an epoxy resin produced from epichlorohydrin and 
25 any one of phthalic add, tetrahydrophthalic acid, p-oxybenzoic add and dimeric acid. 

Examples of the alicydic epoxy resin include compounds having a cylohexene oxide, tricydodecene oxide 
or cydopentene oxide group. 

Examples of the heterocydic epoxy resin include an epoxy resin produced from epichlorohydrin and any 
one of hydantoin and isocyanuric acid. 
30 Of the above epoxy resins, preferred are glycidyl ether type, glycidyl ester type and glycidylamine type 
epoxy resins, although the selection should be made depending upon a coating composition to be used. 

The amount of t he epoxy resin as com ponent E per 1 00 par ts by weight of the total amount of t he polyamide 
resin and the modified polyphenylene ether resin is 0.5 to 6 parts by weight, preferably 1 to 4 parts by weight. 

When the above amount of the epoxy resin is less than 0.5 part by weight, there is little effect on improve- 
35 mentin the adhesion to a coating composition. When it exceeds 6 parts by weight, undesirably, the mol debility, 
mechanical strength and rigidity deteriorate. 

For improving the heat resistance of a molded artide, the resin composition of the present invention con- 
tains one or both of a copper compound (component F-1) and a powdery phendic resin (component F-2). 

Examples of the above copper compound (component F-1) Indude copper chloride, copper bromide, cop- 
40 per fluoride, copper icKjide, copper thiocyanate, copper nitrate, copper acetate, copper naphthenate, copper 
caprate, copper laurate, copper stearate, copper acetylacetonate, copper oxide (I) and copper oxide (II). The 
amount of the copper compound (component F-1) per 100 parts by weight of the polyamide resin and the modi- 
fied polyphenylene ether resin is 0.1 to 6 parts by weight, preferably 1 to 4 parts by weight 

When the above amount of the copper compound is less than 0.1 part by weight, there is little effect on 
45 the improvement in heat resistance. When it exceeds 6 parts by weight, not only the effect on the Improvement 
in heat resistance is saturated, but also the adhesion to a coating composition decreases. 

The use ofthe copper compound (component F-1) in combination with an alkali metal halide gives a molded 
artide having further improved heat resistance. Specific examples ofthe alkali metal halide indude chlorides, 
bromides and iodides of sodium and potassium. The amount of the alkali metal halide per 100 parts by weight 
so of copper of the copper compound (component F-1) is 50 to 300 parts by weight, preferably 100 to 200 parts 
by weight The alkali metal halide and the copper compound give a synergistic effect on the tmprovenrwnt In 
heat resistance. When the above amount of the alkali metal halide is less than 50 parts by weight, the heat 
resistance Is not improved as expected. When it exceeds 300 parts by weight, there is no further improvement 
In the heat resistance. 

55 The powdery phenolic resin (component F-2) has an average particle diameter of 1 to 800 ^m, preferably 
1 to 100 fim, more preferably 1 to 50 ^m. 

Further, the powdery phenolic resin (component F-2) preferably contains a methylol group, and the 
anrwunt of the methylol group in this case is preferably 0.5 to 10 % by weight 

6 
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""t anTSaratWe Examples, the .o...n. — we. set at a ^in temp^ature oT 280 

C a mold temperature of 130» C and an injection pressure of 1.100 kgf/om^. 
' The various properties were evaluated by the following methods. 

1) Flexural strength: ASTM D790 

2) Flexural modulus: ASTM D790 ^»,it„v 
value is the higher the dear reflection performance of a n«)lded article is. 



test 



cross-cut test Eleven cuts were vertically and horizontally made on the vapor^eposited aluminum 

not the aluminum coating peeled. 
Evaluation O: No peeling 
X: Peeled 

5) Heat resistance of aluminum-deposited molded artide: 

An aluminum-deposited molded article obtained in the same manner as above (4) ^^/"^^ 
stand at a hTaTcS^^ constant-temperatur. chamber set at 180^ C for 24 hours, and the alum.num 
coating surface was observed to determine a change. 
Evaluation O: no change 
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X; fogging or whitening 
6) Deflection temperature under load: ASTM D648 
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as "PPE- he,«inaner) having an '"'''"^'''/'^^'^y; 7„^^"Cm^^^ melt-kneaded under heat with a 

;^ereinafter)havlnganumberavem^ 

parteof calcujm ca^^^^^^^ jSof copper (1) oxide were dry-blended in a tum- 

KZ^aT^nir^^^^^^^ 

'rpirwTSmSr.ra°^^^ 

evaluated. Table 1 shows the results. 
Example 2 

evaluated. Table 1 shows the results. 



Example 3 
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evaluated. Table 1 shows the results. 
Example 4 

evaluated. Table 1 shows the results. 
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Example 5 

whisker as af ibrous ino^^"'^"^:^," ^^^^^^^^ Ino-sanlc filler was replaced with 10 

by ishlhara Sangyo Kaisha Ltd) and '"'f'^'^^^^^^'Z^^:^^^^ by weight of calcium carbonate (average 
pLts Of mica (Muscovite. --8^^: t^^c^^^^^^^ 1 .5 ^m). Table 2 summanzes 



particle diameter 2 jmi) and 20 parts by weig 



the composition. 
Test pieces were 



formed liom the above resin composttion by means 



of an injection molding machine, and 



» evaluated. Table 2 shows the results. 
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(avenge parf.de diameter 2 ^) and 10 par.s by weight of talc (ave.ga part.le diameter 1.5 Table 2 
"Ti^^-^w^S't^mtheaboveresincomposftionbyme 

evaluated. Table 2 shows the results. 

Example 7 

supplied by Asahi Fiber Glass Co., Ltd) *™ " °' ^ ^ i-oraanic filler was replaced with 10 parts 
OtsuKa Chemical CO.. Ud) and that the wd^^^^^^^^ 

■^Spieceswereformed from the above r^inoomposltion by means ofanNeca^^ 

evaluated. Table 2 shows the results. 

Example 8 

25 evaluated. Table 2 shows the results. 
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Table 2 

Example 

Components (parts by weight) 
Polyamide MXD6 

Bastomer-containing modified PPE 
Epoxy resin 
Glass fiber (1Onm0) 
Glass fiber (0.8 ^me) 
potassium titanate whisker 
Titanium oxide whisker 
Aluminum borate whisker 

Mica 

Calcium carbonate 
Wollastonite 
Talc 

Copper 0) oxide 
Deflections^ 
Rexural strength (kgf/cm^) 

Measure^^ 
nexural modulus (lOkgf/cm^) 

Measurement temperature: 2TC 
MeasurementtemperaUire^ 
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evaluated. Table 3 shows the results. 

, c omnieaexceptthattheamountofthepo- 
Aresln composition was obtained in the same manner a^^^^ 

^riCnic^^rTablr3l^^^ 
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15 



20 



evaluated. Table 3 shows the results. 

Example 11 . 

was replaced with 0.2 part of copper .od.de and that 0.2 part p 
^^^':^rwi:£ed\orntHeat,overes.nco.pos»lo^ 
evaluated^ble 3 shows the results. 

Exa mple 12 ' . ^ 

5rP^ofanelastomer-conta.n.ngmod.f.e^^^^^^ 

as-polyamidePMXD6"hereinafter)hav.nga.^umbe^2*^^^^ 
condensation of ajiamina^^ 

ly^n^diamine in the darm iemnrtur^ by Otsuka Chemical Co Lti) 50 

evaluated. Table 3 shows the results. 
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Table 3 
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Comparative Examples 1 ■ 6 



Test pieces were formed from the above resin 



the same manner as in 



and evaluated. Tables 4 and 5 show the results. 
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ConrtDdrativfi Examnle 


4 

\ 


z 


o 

o 


5 


Compondnts (parts by weight) 










roiyajniae maud 


80 


80 


100 




Polyamide 66 


~ 






10 


Elastomer-containing modified PRE 


20 


20 


~ 




cpoxy resin 


1.5 


1.5 


1.6 




Potassium titanate whisker 




50 


20 


15 


^aidurn caruonaie 


70 




50 




v^opper \i) oxiQe 


0.15 


0.15 


0.15 




Deflection temperature under load (°C) 


180 


220 


195 


20 


Flexural strength (kgf/cm^) 










Measurement temper8ture:23**C 


1200 


2550 


1550 




ricAurai moouius \ lu KyT/cnn^ 








25 


Measurement temperature: 23°C 


80 


160 


105 




Measurement temperature: 120°C 


15 


45 


12 




Image clarity (%) 


93 


35 


90 


30 


Heat resistance of aluminum-deposited molded article 


O 


O 


O 




Adhesion to vapor-deposited aluminum coating 


0 


o 


o 



35 



40 



45 



50 



14 



WEST 



EP 0 585 056 A2 



Table 5 



OOmparailVC CAaiiipic 


4 




6 


Components (parts by weight) 




1 

V. 


y 


Pclvaniide MXD6 


80 


80 


70 


^ 

Polyannide rMAUo \ 






10 


Elastomer-confaining modified PPE 


Of) 


20 


20 


Epoxy resin 




1.5 


1.5 


Potassium titanate whisker 


20 






Mica 








Calcium carbonate 


50 


50 


100 


Wollastonlte 








Talc 






50 


Copper (1) oxide 


0.15 




0.15 


Deflection temperature under load ^C) 


195 


A 


oon 


Fiexural strength (kgf/cm^) 








Measurement temperature:23*'C 


1500 


louu 




Fiexural modulus (10 kgf/cm^) 








Measurement temperature: 23°C 


103 


103 


190 


Measurement temperature: 120°C 


28 


28 


50 


Image ciarity (%) 


90 


90 


20 


Heat resistance of aiuminurrvdeposited moided article 


0 


X 


O 


Adhesion to vapor-deposited aluminum coaling 


X 


o 


X 



40 



45 



Comparative Examples 7 and 8 

Ar«sin composition was obtained in the same manner as in Example 4 except that poiyamide MXD6 having 
a number average molecular weight of 1 6.000 was replaced with poiyamide MXD6 having a number average 
molecular weight of 11,000 (Comparative Exampie 7) or poiyamide MXD6 having a number average molecular 
weight of 27,000 (Comparative Exampie 8). Table 6 summarizes the composition. 

Test pieces were formed from the above resin composition by means of an Injection molding machine, and 
evaluated. Table 6 shows the results. 
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Table 6 



10 



15 



20 



25 



30 



35 



40 



Comparative Example 



Components (parts by weight) 
Polyamide MXD6 
Modified PRE 

Elastomer-containing modified PPE 
Epoxy resin 

Potassium titanate whisker 
Mica 

Calcium carbonate 
Wollastonite 
Talc 

Copper (I) oxide 
Powdery phenolic resin 



Deflection temperature under load (°C) 



Flexural strength (kgf/cm^) 

Measurement t8mperatufe:23°C 



Flexurat modulus (10 kgf/cm^) 



7 


8 


80 


80 


20 


20 


1.5 


1.5 


20 


20 


10 


10 


20 


20 



20 
0.15 



205 



1200 



Measurement temperature: 2TC 


110 


110 


Measurement temperature:120^C 


30 


30 


Image clarity (%) 


80 


40 


Heat resistance of aluminum-deposited molded article 


0 


X 


Adhesion to vapor-deposited aluminum coating 


0 


X 



20 
0.15 

205 



1580 



45 



so 
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Claims 

1. A resin composition comprising; ,,„^Hi«mine and a co-linear aliphatic dibasic add having 6 
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2. 



3. 



by weight Of the copper compound (componentf i) ana/o 
phenolic resin (component F-2). 

ca-Iinear aliphatic dibasic actd. 

selected from the group consisting of a glass lioer. a po 
whisker and a titanium oxide whisker. 

per iodide or a mixture of these, 
of copper of the copper compound (component F-1). 



6. 

20 

7. 



SmSde resin mod^ed with an aromatic hydrocarbon. 

(c) a liquid diene compound. 

(d) an epoxy compound. /jx «thvlenica!lv unsaturated double bond or a triple bond and 
(f) an oxypolycarboxyllc acid. 



35 



40 



45 



50 
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A resin composition comprising; n>.iinear aliphatic dibasic add having 6 

(2) a polyamlde 66 (component A-2). 

3) a modified polyphenylene ether resin <«>'"P°"^^^^^ of 1 0 urn or less (component C). 
(6) an epoxy resin (component E). and (component F-2). 

„ , * W ™9M of Ih. °SriJ^i^W«l" MX ™yl.» (component A-l) ..d Ih. 

to20 parts by weight of the powdery phenolic resin (component F-2). 



o>.|inear aliphatic dibasic acid 
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10. The resin composition of daim 8. wherein the fibrous inorganic filler (component C) is at least one member 
selected from the group consisting of a glass fiber, a potassium titanate whisker, an aluminum borate 
whisker and a titanium oxide whisker. 

11 . The resin composition of daim 8. wherein the powdery inorganic filler (component D) is at least one mem- 
ber selected from the group consisting of mica. talc, wdlastonite. glass beads and caldum carbonate. 

12. The resin composition of daim 8. wherein the copper compound (component F-1 ) is copper (I) oxide, cop- 
per Iodide or a mbrture of these. 

13. The resin composition of daim 8, wherein the copper compound (component F-l) is contained and an 
alkali metal halkle is further contained in an amount of 50 to 300 parts by weight per 100 parts by weight 
of copper of the copper compound (component F-1). 

14. The resin composition of daim 8, wherein the modified pdyphenylene ether resin (component B) is a resin 
^5 obtained by modifying a pdyphenylene ether resin with at least one nrwdifying agent selected from the 

group consisting of the following (a) to (f): 

(a) an unsaturated aliphatic carboxylic add or an add anhydride thereof. 

(b) a phenol or phenol derivative, a carboxylic add, an alcohol, an amine or an aromatic hydrocarbon- 
formaldehyde resin modified with an aromatic hydrocarbon, 

^ (c) a liquid diene compound, 

(d) an epoxy compound, 

(e) a compound whose molecule has (I) an ethylenicaily unsaturated double bond or a triple bond and 
(ii) a carboxyl, acid anhydride, acid amide, Imide, caitoxylic add ester, amino or hydroxyl group, and 

(f) an oxypolycarboxylic add. 

15. A molded artide for a lamp reflector, obtained by nrwlding the resin composition of daim 1. 

16. A molded artide for a lamp reflector, obtained by molding the resin composition of daim 8. 

17. Alamp reflector which is obtained by mdding the resin composition of daim 1 and hasa reflection surface 
coated with a metal. 

18. Alamp reflector which is obtained by molding the resin composition of daim 8 and has a reflection surface 
coated with a metal. 
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